Xrcc3 induces cisplatin resistance by stimulation of Rad51-related recombinational repair, S-phase checkpoint activation, and reduced apoptosis.
Eukaryotic cells respond to DNA damage by activation of DNA repair, cell cycle arrest, and apoptosis. Several reports suggest that such responses may be coordinated by communication between damage repair proteins and proteins signaling other cellular responses. The Rad51-guided homologous recombination repair system plays an important role in the recognition and repair of DNA interstrand crosslinks (ICLs), and cells deficient in this repair pathway become hypersensitive to ICL-inducing agents such as cisplatin and melphalan. We investigated the possible role of the Rad51-paralog protein Xrcc3 in drug resistance. Xrcc3 overexpression in MCF-7 cells resulted in 1) a 2- to 6-fold resistance to cisplatin/melphalan, 2) a 2-fold increase in drug-induced Rad51 foci, 3) an increased cisplatin-induced S-phase arrest, 4) decreased cisplatin-induced apoptosis, and 5) increased cisplatin-induced DNA synthesis arrest. Interestingly, Xrcc3 overexpression did not alter the doubling time or cell cycle progression in the absence of DNA damage. Furthermore, Xrcc3 overexpression is associated with increased Rad51C protein levels consistent with the known interaction of these two proteins. Our results demonstrate that Xrcc3 is an important factor in DNA cross-linking drug resistance in human tumor cells and suggest that the response of the homologous recombinational repair machinery and cell cycle checkpoints to DNA cross-linking agents is intertwined.